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However, a study which concerned early-initiation of HAART in patients with opportunistic infections was found 1 that examined the application of the AIDS Clinical Trials Group (ACTG) A5164 trial 2 to patients with Pneumocystis pneumonia. After reviewing references from this paper, two studies investigating HAART therapy timing after opportunistic infections were found 2,3 , along with a non-systematic review of six randomized controlled trials and several observational studies 4 .
The meta-analysis by Lawn, et al. 4 was not appropriate for review due to the fact that many of the studies analyzed were from resource-poor countries, and many of these studies focused on tuberculosis as the primary opportunistic infection. The landmark A5164 study, a prospective RCT of early HAART in newly diagnosed AIDS patients with opportunistic infections, by Zolopa, et al. 2 was an open-label, randomized, controlled trial of 282 patients. Patients were randomized to either early or deferred initiation of HAART. Their results showed a statistically significant decrease in death and progression to AIDS in patients in the early initiation arm. Unfortunately, many of the patients enrolled had multiple opportunistic infections, and/or had previously received HAART. These were felt to be a significant deviation from our patient, and so the study was not selected for appraisal. Ultimately the Manzardo, et al., cohort study 3 was selected for appraisal, having the highest number of patients with PCP as the opportunistic infection, being from a country with a high level of care, and having patient characteristics most similar to our patient including first AIDS diagnosis, treatment-naive, and low CD4 count.
Critical Appraisal
This was a prospective cohort study using subjects from the PISCIS cohort, comprised of newly attending HIV-infected patients aged 16 and older from ten hospitals in Spain; inclusion criteria were first acquired immunodeficiency syndrome (AIDS) diagnosis, treatment-naive, available CD4 count, and follow-up >30 days. Patients were excluded if they had a first diagnosis of HIV encephalopathy, interstitial lymphoid pneumonia, HIV-associated wasting syndrome, or did not initiate HAART within the specified time frames. Notably, patients who did not initiate HAART but died within the first 30 days were not included in the study. This was a well-designed study with clear, valid inclusion and exclusion criteria and high levels of follow-up at over 80%. The exclusion criteria of failure to initiate HAART within the study timeframe may have introduced bias, for several reasons. If these 108 patients were well enough or poor enough that their clinicians decided to not initiate HAART early, their inclusion in the 'late' arm may have biased the group towards either lower or higher mortality. Another reason is described by the authors: "In most cases, the reason for never starting or delaying HAART was loss to follow-up, especially in immigrants and active injecting drug users." The fact that injection drug users were preferentially lost to follow-up is a large source of bias, since this will skew group demographics and make the study less applicable to the overall population with HIV and an opportunistic infection.
Since it is a prospective cohort, there was no randomization or matching between groups, though the authors state that their demographic characteristics were "broadly similar." However, the observational nature of the study is still a significant source of potential bias. Upon examination of the patient demographics, there was no specific breakdown by opportunistic infection, but the categories with significant differences between early and late HAART were Transmission Group (higher percentage of IV drug users and lower percentage of homosexual/bisexuals in the deferred HAART group), CD4 count (deferred was higher), Hepatitis C coinfection (deferred was higher). They are indeed broadly similar, but these differences may have contributed to the significance of the study results. For one, continued intravenous drug use is an independent risk factor for morbidity and mortality, creating a confounding factor for the higher mortality in the deferred HAART group. Hepatitis C is also a strong comorbidity that could account for higher mortality in the deferred group. Furthermore, delaying HAART due to higher CD4 counts has been deposed as the standard of care. This all contributes to the clinical decision on when to initiate HAART. It seems likely that cultural bias and entrenched treatment algorithms contributed to this decision, which created significant differences between the groups, which in turn may have falsely created the mortality difference. The authors do acknowledge that this clinical decision may have introduced bias, but they dismissed this conclusion without much examination. There were also differences in the AIDS-defining condition Licensed under Creative Commons Attribution Non-Commercial 4.0 between early and late treatment groups; however, 33.9% of early-initiators had PCP and 29% of late-initiators had PCP so this should not introduce a significant bias. Additionally, immunologic and virologic response to HAART was not significantly different between groups, removing this as a source of confounding.
An important factor to consider when initiating HAART during an opportunistic infection is Immune Reconstitution Inflammatory Syndrome (IRIS), which was not recorded in this study. This was a serious flaw, but the authors again dismiss this by stating that overall mortality was no greater in patients in the early HAART arm, which suggests that IRIS has little mortality effect in early initiation of HAART. They also state that IRIS has a much stronger association with tuberculosis than other opportunistic infections, but fail to cite a reference for this fact.
According to the Oxford Centre for Evidence-Based Medicine criteria, the level of evidence is 2b for this cohort study. The control group was late-starters of HAART, and if the mortality outcome in patients with PCP is used, an absolute risk reduction (ARR) of 13.7% and a calculated number needed to treat (NNT) of 7.3 patients is evident, although the authors did not report ARR or NNT. For progression to AIDS the ARR was 14.7% with a NNT of 6.8 patients. Using crude mortality data in Table S1 3 , the number needed to harm for delaying HAART therapy more than thirty days for treatment-naive HIV positive patients for death is 13.7 over a period of twelve months. These data are less reliable, as this was a cohort study and not a randomized controlled trial, but their results are similar to the results from study group A1546, which was a randomized controlled trial. This is a strong indicator that early HAART is beneficial to AIDS patients with PCP, and that deferring treatment can cause harm.
Clinical Application
This cohort study suggests a mortality benefit and an HIV-disease progression benefit to initiating HAART within thirty days of diagnosis of PCP in a treatment-naive patient such as ours. Along with the results from the A5164 randomized trial, we believe there is mortality benefit to initiating HAART early in patients with HIV, even when they have opportunistic infections. Based on this evidence, the patient was started on HAART immediately. Take Home Points: 1.) Delaying HAART therapy in HIV patients with opportunistic infection increases mortality. 2.) Since delaying treatment causes harm, it is important to ensure appropriate follow-up to prevent delay. 3.) Fears about IRIS due to HAART therapy are not rooted in scientific evidence. Even if IRIS is a concern, the potential harms due to IRIS are outweighed by the potential benefits of early improved HIV control.
